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Homonuclear through-space correlations methods have also been introduced, using dipolar interactions between neighbouring quadrupolar nuclei.
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We present here the first homonuclear correlation experiment applied to quadrupolar nuclei making use of the sole scalar J- (1), (2) and (3) correspond to n'=2, 3 and 4, respectively, with an initial density operator σ(τ 2 =0) = 2Al 27 Al magnetization during the t 1 delay) in grey are optional. The Bruker pulse sequence is given in the supplementary material. The States method was used to achieve quadrature detection in the indirect dimension. Two Z-filters (300 rotor periods) have been used to suppress unwanted contributions; these can actually be suppressed for amorphous materials. . Hence, the diagonal signal, which is proportional to 1+cos(4π Jτ 2 ), vanishes, and no diagonal will be observed in the 2D spectrum. The diagonal peak and the cross peak are of opposite signs, and this allows to discriminate the cross peak contribution from the residual diagonal signal. This is especially useful whenever the refocalization is not complete, as some residual diagonal signals will be observed.
When n'=3 or 4, the diagonal signal cannot be suppressed, but an optimum value for τ 2 can be determined experimentally by optimizing τ 2 to get the maximum negative signal (which 70 characterizes the cross peak). This optimum values are found to be τ 2 ≈(5J) be distinguished. These are numbered according to Ref. [9] , from wich the expected connectivities are also extracted. The HMQC 13 spectrum is shown as a reference in Figure 2 and the H-HSQC spectrum featuring the expected connectivities is shown in Figure  3 . In the H-HSQC spectrum, negative cross peaks are observed for Figure 2 caption. The pulse sequence was run using the following parameters: the recycling delay d 1 was set to 250ms, the τ period for the INEPT transfer was set to 40 rotor periods τ r (optimized for the best overall signal-to-noise ratio, as the different 27 Al-31 P pairs feature distinct scalar couplings and dephasing times), the τ 2 period was set to 120τ r (in order to maximize the negative cross peaks intensities), and a Z-filter of 300τ r was used. 16 dummy scans and 1152 scans were acquired for each of the 128 t 1 increments and exponential broadening (LB=100Hz) was applied in both dimensions. "p5=p1*2" "p12=p11*2" "d0=0u" "d6=(l6)*(1s/cnst31)-(p1)" "d8=(l8)*(1s/cnst31)-(p1)" 150 "d7=(l6-l16)*(1s/cnst31)-(p1)" "d3=(l3)*(1s/cnst31)" "d11=30m" 
2) Notes
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Provided the 90°/180° pulses for nuclei I and S have been calibrated, the d6 and d8 delays (corresponding to τ and τ 2 ) can be optimized: First, d8/l8 is set to a very small value (i.e. 3μs), in order to prevent the I 
